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1.
PﬁELIMINARY REPORT
. ON - .
THE COWLITZ HIGH-ALUMINA CLAY DEPOSIT
" NEAR
CASTLE ROCK, COWLITZ COUN?Y? WASHINGTON
ABSTRACT
The Cowlitz High~A1uminalclay Deposit lies along the north

sideiof the Toutlé River in the Olequa Quadrangle,. Washihgton, approxi-~
| mately 7 miles from Castle Rock, Cowlitz County, Hashington; Castle
Rock is on the NOrtﬂern PacificJRailroad ab oﬁt 125 miiés south of
Seattle and 60 miles north-of Portland. . |

. The investigétion of this depo;it was carried out joint1y>
by the U, S. Geological Survey and the U, S. Bureau of Mines, .Sixty-~
" seven holes having' a total footagq of 5,é66 feet were drilled, - The ~
highgalumina‘clay is interbedded with marine and céntinental fertiary
sediments, .the 6 ore bodies found by. the nrOSvecting aré neérly flat-
lying, the ore consists mainlv of white, grey, and lignitic clay, and
A the vrincipal ore minerals are kaoiinite, gibbsite, montmorillogite,
and beidelliteﬁnontronite;
The reserves have been calcuiated by the nefnéndicular bisector
methéd. There are 8,554,600 dry tons of measured ore‘with 30,01 percent
available Al20z and 5,74 percent available Fey0z and 9;249;000 dry tons
of indicated ore with 29,04 percent available AlgOz and 6.26 percent
avallable FeQO;. It is\thought that the inferred ore in'the distriet
may be between 10 and 20 million tons, The{veight of the Qﬁerburden

on the measured ore is 6,670,000 tons and that on the indicated ore is

9,180,000 tons,
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ITRODUCTION

The Coulit: High-Alumina Clay Jeposit lies along the north
side of "the Toutie River in the Olecua Quadrangle, ﬁaégington. It
isin T, 10 Ne, R. 1 and 2 U. and is aoproximately 7 miles from
Castle Rocl:, Cowlitz County, ‘/ashington. Castle Rock is on the
Northern ~ Pacific Railroad about 125 miles south of Seattle and 60
miles north of Portland‘(fig. 1). Glover 1/ end Hodge'g/ have
briefly described %his’dépositf The ceramic and chemical data in
their papers Jed to the present investigation which was carried out
Jointly by the U. S. Geoloéical Survey end the U..S. Bureau of Mines.lx

Sixty-seven holes were drilled by the U. S. Bureau of\hlneé
between June 1, 1942 and,.June 21, 1940. The shallo.est hole was
1.4 feet, the deepest 170f8 feet, and the total footage was 5,866.1.“
feet. Drive-pipe sampling with churn drill equipment was used and
there was practica;ly a 100 percent core recovery.' Most of the cores
were 4 inches in diameter althoush a small percentage were 6’indhes;
3 The geology of s=ctions 16, 20, 18, 17, 19, and 7 of
T. 10 N., R. 1 /. and ssction 24 of T. 10 N., R. 2 7. was mapped by
the writer as the basis for the dfilling program. On section 20,
T, 10 N;, R. 1 . fﬁeré are two clay pits out of which Gladding;
JcBean and Co. have taken several thousand tons of rcfractofy clay.
The.area around tﬁese pits was tﬁc sitc originally selccted.ﬁy the

U. S. Bureau of Mines for drilling. Several other areas were found

1/ Sheldon L. Glover, Clays and Shales of Jashington, State of ash-

' ington, Dent. of Conservation and Dcvelopment Division of Geology,
Bull. No. 24, pp. 81—85 1941.

2/ Edwin T. Hodge, Market for Columbia River Hydroelectric waer Using
Northwest Minerals, Section IV-Northwcst Clays, Vol III, PP
784-794, 1938,

e



3.
in the course of the geologic mapping; and all were drilled,. In addi-
tion to the mapping'and selectipn of éfospecting aréas drill ceres were '’
described and information was‘furnishéd to‘the Bureau engineers‘which
" was of value in the prospecting program. . R
In tﬁe_present report the‘genergl geology and the character-

istics of the ore.body are briefly considered,'the reserves of the

Cowlitz ﬂighaAlumina Clay Deposit are given, and the method of calcu-
lation is outlined, . | .

All of the‘assays, moisture and specific éréviyy determina~
tions, and most of the lithologic descriptions used in this report were.
obtained.from the U, S. Bureau of Miﬁes. The maps are based on surveys
by Pope and Talbot, Inc. and the U. S. Bureau of Mines, |

&ﬁe writer tékes pleasure in acknowledging the help and"many
céurtesies received from Messrs. C, C. Popoff, Project Engineer, and
C. Py Furdy, Jr., Assistant Engineer, of the U.:S. Bureau of Mines.
‘Special mention should also be made ofvthe efficient.help and loyal
coo;eration of M}. Wayne Hall of the U, S. Geological Survey. Mr. Hail
was gtationed at Castle Rock, Washington, f:om April to September, 1943,
He helpeg tye writer in the calculation of reserves, in,paking columnar
sections, and in many other ways. Thanké ;re also due to Mr. Victor T.
Alien and Mr. John J. Collins, both of the U. S. Geological S;rvey,,for
their interest in the work, for many stimulating discussions in the field,

~

and for suggestions and‘help in the preparation of the manuscript and
1.
maps, The drafting was done by Mr, Philip Conley of the U, S. Geological
. L A N . -
Survey,
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GENERAL GEOLOGY

rog .

Early Tertiary (?) Rocks

Marinc conglomc?atos, sgndstones?‘and shalcs; tuffé, brceciag,.
agglomoratés; and”intcrboddedwflows;‘torrcstrial conglomerates and |
. sandstoncs; andvsilt, sand, lignitc, and high-alumina clay have bcon 
found in thc distriet (fig. 2)+ Thesce rocks arc morc than 500 fcef
thick and fﬁey‘ﬁave been folded into bréad opon anticlincs and -
‘synblinéa,:%hé dips of which in gcﬁcral arc lcss than 10 degrees.
They are tontativély correlatcd with Eoccne and Oligoccne rocks near
the Buswell farm, T. 1l F., R. 2 ., Nl 1/4 Sec. 25, 5 milcs to
the northwest 3/. The ore bodies in arcas 1, 2, 2-a, 3, 4 (lowcr bcd),
and 4 (uppcr bod) arc interbedded in these Early Tertiary Rocks.
Littlo is known about Tho distribution of those high-alumina clays
outside of the prbspectod arcas, Similar clays have becen found, how; N
ever, noar Winlock, Tolcdo, and Silver Lakc, Washington, so that it
soems rcasonabic to supposc that additional tonnagc might be proved -

by further drilling.

~

Middlc or Latc Tertiary (?) Rocks
o A vcsicular basalt‘and a porphyritic basalt or andcsitd ‘
bury part of thc Early Tcrtiar& high-alunina clay (fig. 2). Both the

pérpﬁyfy and thc vesicular basalt ar; morc than 100 fcot tﬁick. The
6;0 body in arca 7 is thouéht to rost in part on a weathering profile
dcvelqpcd on the porpﬁyry. It consists of lignitc high~alumine clay,
and othar scdimcents and it may bc as rmch as 100 ‘foct thick. Little

is knovn about thc distribution or attitude of this clay scrics,

3/ Charlcs E. Weavcr, Tortiary Stratigraphy of lostorn Mashington
-and Northwuestern Orcgon, Univ. of ‘lfashington Publications in

Geologz,‘Volumg 4, Rlatus 4 and 8, 195%7.

’




No dcfinitc data were obtaincd on tho age of thcesc rogk uwnits, although
assigning thom To vhe VMiddle or Latc Tertiary socms‘rcasonablo.
Qraternary Rocks

Struan gravels were deposited and faous, rmd flows, and land-
slices wé:e Tornsd during this period. The landslidc deposits afo as
much as S50 fcct'tﬁick in arca 1 and thcy rcst, in pavt, on hijh-alwaina
clay.
- Geomorphology

The ore bodics in arcas 1, 2, 2a, 3, 4 (lower bed), and &
(upper bed) arc in a maturcly disscetcd arca with a rclief of approxi-
matcly 500 foct (fig. 2). The proséncc of this tyoc of tonogranhy
makos thesc orc bo@ics limitcd in cxtent ané tomnage. The orc body
in arca 7 (fige. 2), on the other hand, is loc;fcd on an oxtcnsive
flat which is about 150 fcct.abovo the Toutlc River. This type of
toPOgraphy makcs bossible the cxistence of great tonnages of high-
alumina clay in this arcae.

Geologic History

. A simplificd, teatativce outlinc of the geologic history of

the district follows:

Early Tertiary (?) 1. Scdimontation

deposition of marinc conglomcratc, sandstone,
and shalc;
R " brceeia and agglomcrate;

“ " trrestrial conglomcratc and
- sandstonc; and cxtrusion of interbeddecd flows,

2. ZErosion and wcathcring

weathering profile developed on breecia which

is irmediatcly below the high-aluminag clay in
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6.

arcas 1, 2, 2a, 3, and 4. (lowcr bed) (fig-2),
Scdimentation

———

decposition of sourcc material for lignite;

" # higb-aluwina c¢lay in arcas 1,
2, 2z, 3, and 4 (lowcr bcd);
" * sand, silt, ond high-clumina

clay in 4 (uppsr bod).

NMiddlc or ILatc Turtiary (?)

8.

9,

.10,

Q,uatcrx.mry
11.
12,
13.
14,
15.

16.

Diastrophisr (?)

Short period of crosion (?)

Extrusion of vosiculer basalt

Erosion
cutting of vallcys scvaral hundrcd feeot decep.
Extrusion of porphyry

Erosion and wecathecring

wegthering profilc develoncd on porphyry.

Sc_dimen'bati on

dcposition of sourcc matcriel for lignite;
wo. " high-zclurina clay in area 7; and

B * ¥ other scdimcnts.

Erosion and dcoosition of upper strcam gravels

Erosion

Clay in part ccleined

Clay fan, landslidcs, and mud flous

Deposition of lowest strcam gravels

- - ——— ——

Erosion of lowest strcam gravels

formation of tcrraces, mcander scars, ctce

Such a complicatcd crosional, dcpositional, and igncous history, of

courgo. makcs prospesiiag Aifficuliy - . U. S. Geological Survey

" Gpakane Regionsl Offkcs
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ORE DEPOSITS

The ore iu erees 1, 2, 2a, 3, and 4 (loucr bed) all belongs
Yo ithe sane lLorizow, Shec orc\in erca 4 (ugper bed) is stratigrophically
bctwoon 10C ard 200 foct above this mein cicy horizon, ond tho clay
in 2ren 7 i3 consicCered to bec much younscr than éithcr of tkese beds
(figs. 2 znd 3).

The orc:bedics consist meinly of ligritie, ETCY, whitc,
silty, sandy. pcbuoly, and sideritic clay togcthdi with lignitc cnd
treceic (fig.4). Most of the cley is scmi-flint althouéh plastic
¢lay is found in =2rca 4 (upper bed) and os & thin vencer on top of
somc of the flint elay. Ovaloid elay pellcets arc common and a small
amount of {the clay has bion caleined by thce burning of lignitce. The
orc varics iﬁ thickncss boéauso of differcnticl crosion .and dcposition.
The groatost thickncss mcasurced was 67.2 fcet. The orce body in arcas 2,
2a, and 3 dips gcntiy to the north, it is ncarly horizontal in arca 4,
and it dips to thé northcast in part of arcc 1 (fi.s. 2 and 3). These
dips arc in part diastrophic, in »art initicl. -

The thickness of the overburden on the various orc bodics
varics greatly. 1In »placcs it is only = fow feoct, clscwherc it meay be
as much as 104.6 fcct (figs. 3, 5, 6, \7, 8, 9, 10). It consists mainly
of lignite, basalt drift, basalt in placc, lendslidc material, sand,
silt, gravel, soil, and various kinds of low-gradc clcy.

| Kaolinitc (A1203-25i02+2Hp0), montmorillonitc (pcrhaps
(Mg,Ca)O-Alzos-SSiOZ.nHzO),'gibhsitc (A1503.3H20), and beidellite-
nontronitc (AlgOg.33102.SHQO-F0205.38102,2H20) have beon identificd
pctrographicelly by Victor T. Allon of the U. S. Gcoloéical Survey 4/.%

©
4/ Personal commnication from (. Victor T. Allcw, U.S. Gool. Surveoy.

. T — T i . = —.
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Joscpi A. Fask of +thc Nerthwest Experiment Swation of the U. S. Burcau
of Mincs kas identificd by thermal analysis the abcre mirerals to-
gcthos with unlicysite (A1203.25i02.2H20)§y3 7ith this mincraloaiéal
canpcsiticn it is rot surprising that somo cf in2s orc has “ nyrouctrie
conc n;uixal:ﬁt of 36 6/. Sidcritec (FcCOz) i3 dissuminated ‘thyough
sorc 2t She clay as ;mnll oolitcs epproximatcly 1/10 inch in Ciancter.
Jt is elso lfouand as lerge coﬁcrotionary nasses €5 much &s onz foot in
Ciamcter,. Limonitc (2F0203.3H20)stains rmuch of the clay, cspeeinlly
taat ncar the surfacs, cnd it also occurs in sclié messcs which havc-
resulted from she oxidetion of the sidorite concictions. A small
cmount of homatit; (Fuzog).is found in thc coleined clay, It resulted
from the oxidation of sidcritc oolitcs under high taiperaturec, ncar
burrcd lignitc beds.

The ore in areas 1, £, 2a, 3, and 4 (lower bed) rests on a
water-laid breccia on which a weathefing drofile was developed béfore
the deposition of thg clay. The high-alumina clay is mainly of sedi-
mentary originf Some of it may have been derived from that pa;t of
the weathering »rofile, developed on the breccia and probably on other
rocks, which was outside of the area where the clays were depbsited.
The presence of decomposed gravels, sands, and silts, and of gibbsite,
which according to Vicfor T. Allen, of the U. S. Géologioal Survey,
was formed in situ, indicates that residual weathering, in part under
a warm moist climate, was also a factor in the develonoment of the
deposit 7/. It is in part a stream deposit, in part a swamp deposit,
and some of it, especially the fine grained facies, may bg of lacustrine
~origin.
§/' Personal cormunication from Mr. Wayne Hall, U. S. Geol, Survey.
§/ Personal cormiinication from kr. Gordon Adderson of Gladding, }cBean

and Co.
7/ Personal cormunicaticn from Mr. Victor T. Allen, U. S. Geol. Survey.

- ——— e, | - e m g e s e

—— S
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The ore body in area 7 is a transported clay and it may have
_. been derived from the erosion of the Early Tertiary high-alumina clays
and from that part of the weathering profils, developed on the porphyry

and on other rocks, which was ocutside of the area where these clays

were deposited.
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RESERVES

Specific Gravity, Molisture, Analyses, and Grade

- -

Data on apparent specific gravity were obtained for both the
overburden and ore. Pifteen determinations of the appafent specific
gravity of the overburden were weighted on a basis of the footage whidhi.'
they represented., The resulting 1.71 was uaea as the specific gravity:

" of the overburden for all of the areas. The maxirum variance of any
hole from this average was 13 percent, Sixty-four determinations of

the specific gravity of the ore in areas 2 and P (lower bed) were
weighted and the 1.82 obtained was used as the specific gravity of

the ore in areas 1, 2, 2a, 3, and 4 (lower bed). The greatest varianc?‘
of any hole frem this average was 13 percent., Based on 4 determina-
‘tions, 1.86 wae use@ as the specific gravity of area 7 and 1.68 obtained
frem ene determination was used for area 4 (upper-béd). It seems doubtr
ful if the figure used fer areas 2 and 4 (1ower bed), for which

-

measured ore was éalculated, can differ from the true sPeEific gravity -
‘by as much as 10 persent. ‘ }
Seventy determinations ef the moisture content of the ore
in aread 2 and 4 (lower bed) were weighted and the 26.00 percent obtainéq
was used fer the ore in areas 1, 2, 2&, 3,'and 4 (lower bed). In‘this
case the maximum variation ok any hole from the average was 26 percent.
Based on 8.determinations, 26.4 perocent was used as the moisture content
of the ore in area 7 and 34,2 percent obtained frem one determinatiaﬂ ‘
was used for area 4 (upper bed). The fipures used for the moisture
content cf'the ore might be in error as much as 10 percent.
Nearly 3,000 chemical determinations were ma&e of the Cowlitz

High-Alumina Clay by the Salt Lake, Seattle, and Reno laboratories

of the U. S. Bureau of Minese The determinations included total Al,0;,

-



) llc

Fe,03, TiOp, and 5i0z, loss on ignition, ané available Algz and Pepd,.
The  available Alzos'is usually betuieen éo andvgo percent of the total
Alzoé. It is the pércentéée by wéight which. is obtained by a 20 percent
solution of HgSQ; in one héﬁg on clay calciﬁed.to 700°C. The available
#4103 is calculated on the weight of the sample afer drying. at 130°C, B
The data on available AlpOz and FeQOé vere used in calculating the

grade of the ore body.

On the basis of a study of check analyses, tﬁe error in the
‘determinations of afailable A1205, for some of the samples, may be as
high as 10 percent, althoggh it seems probable that for thé samples as
a whole the error is mmeh lesse.

In general the length of caore sampled for availafle Algoé
and FezO:5 was betueen 2 and 10 feet dependins, upon the homogeneity of
the material, The average calculated assay for each hole was determine..
by weighting the individual aésays on a bagis of the footage which they
represented. This ﬁeighted calculated average uas arithhetically
averaged with the chemical composite assay of the hole and this figure,
the accepted average grade of the hole, was used to calculate the
grade of the ore body. There is no appreciéble error involved in the
caleulation of grade because of poor core reoovéry. The accented
average gradés for the various ore bodies are listed in téble 2o
Cut-offs |

| The following principles uvere used in naking the cut-offs:
(1) material with about 20 percent or more available AlpO3 was considered
to be ore. (2) Material with more than 20 percent available chOé was
not considered to be ore. (3) “there no assay for a footage interval

L. £. Geological Survey
Spckane Regional Offico
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was obtained, it was assumed that the material in this interval had
Zero percént avaiiable Al 504 (4) “here lignite was near the top or
the bottam of the ore body, it and the intervening material was cut .
out. This procedure was followed beéause.of the possi%ility that lignide.
‘might present some difficulties in the calcining process. (5) Small
iow-grade intervals nifhin the ore body uere included uith it because
of the difficulty and cost of selectively mining such units. Iiowever,
i{ this low-grade material and the high-grade material above or below
it did not average 20 percent or better, both the low-grade and high-
grade material were discarded. (6) Material vhich contained only
slightly more than 20 percent available\Algos, but with 15 fercent or
more Fe20x was not considered to be ore. There is, houever, very

little of this naterial,

Area, Volume, 'Weight, and Grade of the Ore Body

| The perpendicular.bisector method was used in calculating.
bjthe volume, Weight,.and grade of the ore body'gj. The boundaries of
the ore bodies are: (1) The trace of the nedial planc of the ore body
and topography. (2) Lines.uhich connect points having a 1:1 and 2:1
94erbunden to ore ratio. (3) Linecs controlled by the marginal holes.
,fTheso lincs were locatcd by nicans of a conslderation of overburden -
to ore ratios and of thc size of arcas of influence. The areas of
influence of the holes are bounded by these lines and by the perpen-

dicular bisectors of the lines draim between adjacent holes.

9/ Charles F. Jackson end J. H. Hedges, "Metal-Mining Practice,
Bull. 419, U. S. Dept. Interior, Bureau of }Mines, pp. 68-69,
1839.




The fundamental assumption underlying the éerpendicular
bisector method is thaf the ore body:has continuity between holes.
That this essumption is justified in the present case is indicated
by the follouing: (1) preliminary study of the oorrelation between
holes. {2) The grade of the ore in the various holes is nearly the
same. (3) The thickness of the ore in the various holes is neerly
the sanme, eicept where erosion has reduced its thickness. (4) The
holes are only a few hundred feet apart. For purposes of calculatioA

- the total thickness of the ore body was considered to extend to the
trace of the medial plane of the ore body. This is based on the
assuaption that the wedge of ore below and outside ol the nedial line
is equal to the wedge of ore which was above and inside of the medial
line but which has been eroded away. No sreat error is involved in
this assumption as the slope whic¢h cuts the ore body is more or less
regular,

Volunes were calculated separately for the areas ‘there the

ratio of the overburden to ore is less than 1l:1 and where the ratioc is
less than 2:1 but more than 1:1 (fig. 5). Although there are many
errors involved iﬁ calculating voluﬁe it seems likely, however, that
the calculated volumes for those ore bodies for waich measured ore was
estimated will not differ from the true volunmes by more than 10 percent,
A tonnage factor for the ore was calculatede The wet weight of the .
ore was obtained by dividing the volume by this factor. Thé.moisture
factar was calculated as follows:

Moisture factor = 100% - % moisture
The dry weight of the ore was calculated by multinlying the wet weight

- by the moisture factor. The aversge grede of gach hale multiplicd by -
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the dry weight of its prism gave tons-percent. Tﬁe sum of the tons-
percent of all the prisms divided by the sum of the dry weights gave
the averege grade of the ore body. The areas, weights, and grades
of the ore bodies are found in table A.

Adjusted Thickness, Volume, and Weight of the Overburden

The thickness of the overburden at any hole may vary greatly
from the average ;verburden of its area of influence. This is due in
large part to topography. In those areas where the clay crops out on
a slope, some of the overpurden has been removed by erosion and the
average overburden for the area is less than that at the hole. On the
other hand where the area of influence extends up a slope from its
hole, the‘overburden is increased, and the average for the area will
be more than that at the hole (fig. 5). An adjusted overburden, ap-
proximately equal to the average overburden, was therefore calculated
which was based on the overburden at the hole‘and on the influence of
topography on thé thickness of the ove?burden. The adjusted overburden
for any area of influence tiﬁes its aféa gives the volume. A tonnage
factor for the overburden was calculated and the wet weight of the over-
burden was obtained by dividing the volume by its tonnage factor. &he
ad justed overburden and the wet weight of the overburden are found in

table A.

Measured, Indicated, and Inferred Ore

Measured ore was calculated for areas 2 and 4 (lower bed)
(figs. 6 and 9; table A). In area 2 there is one hole on the average
'for every 4.13 acres and in area 4 (lower bed) one hole for every
5.95 acres. These areas are closely drilled. The diétributioﬁ, thick-
ness, and grade of the ore bodies are therefore known within rather

narrow limits, and it is thought that the error ih estimating tonnage
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and grade is less than the 20 percent which has been prescribed as the
accuracy for measured ore.
» Indicated ore was calculated for area 4 (upper bed) because:
(1) Only one determination of specific'grévity'was made for this ore
body. (2) Only ane determination for moisture was obtained. (3) It
was not as closely.drilled as were the areas for which measured ore was
calculated. (4) Only 4 holes were drilled into this clay horizom.
(5) This clay bed varies considerably in thickness along the strike.

No‘specific gravity or moisture determinations were made
for area 3 and it was not so closely drilled as were those areas for
which measured ore was calculated. Moreover the geology of hole 63
suggests that an undetermined volume of this ore body could have been
removgd by faulting or erosion. The reserves, therefore, may not be
so large as the calculations indicate. The material in hole é, how-
ever, correlates rather well with that in hole 9. For these reaSOné
the ore in this a?ea has been classified as indicated ore.

The ore in area 7 has Seen classified as indicated ore
because: (1) Only 4 holes were drilled into this ore body; (2)

The ore body variés greatly in thickness; (3) The boundary lines
are not so accurately located as in the areas for which measured ore
was calculated.

The reserves for areas 1 and 2A are not known so accurately
as those for areas 3 and 7; ‘The ore in areas 1 and 2A is nevertheless
classified as indicated ore as the calculations for these areas are
based on specif{c measurements, many assays, and good topographic maps
as well as on geologic interpretations.

The tonnages of the measured ore, indicated ore, and over-

burden are shown in figure 11 and the grade of the ore in figure 12.
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The grades, tonnages, and ore classifications are in very
close asgreement with those originally made by Mr. C. C. Popoff,
project engineer for the U. S. Bureau of Mines at Castle Kock, and in
substantial agreement with the final’calculations of the Salt'Léke |
Office of the U. S. Bureau of Mines.

High-alumina clay has been found ‘at Buswell's farm about 5
miles northwest of the area drilled, near Jinlock, Washington, about
10 miles to the northwest, on Taylor Brothers' property 4 miles to
the northwest, on Brown's farm and on Graham;s coal property both of
which are about 10 miles to the northeast, and near Silver Lake, Wgsh-
ington, about S miles southeast. These data together with the general
geologic picture and the fact that only a small area has been mapped
suggest that there may be between 10 and 20 million tons of inferred
ore in the Castle Rock district, in addition to the me;asured and in-

dicated ore.
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CONCLUSIONS, ECONIIC CONSIDERATI NS, AND ELC TTENDATIONS
ue to the scarcity of demestic bau*ite and the great need

for aluminum during the present emergerncy many high-alumina clay deposice
have been investigaced as possible sources of.alumina by the U. ©.
Geologicai Survey and the Uv S. Bureau of Mines. Thrze déposits have
been studied cnd drilled>in Jestern Oregon and “Jashington. Therse
deposifs are near Mulaiia, Oregon, at Hobart Butte near Cottage Grove,
Oregon, and near Castle ﬁock, Mhshington; ‘The important featuies of
the Cowlitz HighuAlumiﬁa Clay Deposit neér Castle kecek, Wesnington, are:
1; ~ There are approximately 18,000,000 dry tomns of measured.and'
indieated ore. The reserves et Molallc are greftef, those =t Hobart
Butte somewhat less.
2. . The available &1,0z contert is 2¢.51 nercent. This is
considerably higher than at Molalla and a»)pr:ximatzly the same as at
Hobart Butte.
‘3. A The available Feo03 content ic apprcximately 6 nercent. This
i is muct higher thar at Fobart Butte but leasec than =t olalla.
4. The moisture content is aporoximately 26 nercent. This is
10Qer than at‘Holalla——considerabl& higher than at Fobart ﬁutte.
5. Most of the ore has an 6verburden to ore ratic of less than
1:1. The ratio is somewhat better st Hobart Butte. It is abcut the“
same at Mbialla. \
6. ‘The deposit is 5 miles from the rain lire of the Northern
Pacific Reilroad and frqm U. 5. Highway Q9. It is appfoximately 20 miles
from tideuater at Longview, .Jashington.
7. It is centrally locate’ with rezard to the alumingm plants at

. Jongview, Troutdale, Vancouver, and Tacona.
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8. , Tere is an ercellert plant site 5 miles from the dsposit.
This site is on U. S. Highuay 99 and on the main line of the Northern
Pacific Railrcad. There is 3dequ§te electric power and the water neces-
sary for an alumira from clay vlant is aveilable. There #re many flant
sites witnin 2C miles of the éeposit.
| Closer drilling-of %'e known ore bodies ccuid ve sgrrieﬂ on
by‘the U. 5. Buresu of Mines withcut additionsl fie7d work by tre . ﬁ..
Geological Curvev. It is reccmmendeﬁ, howevar, trat no other driliing
be initiatza in *Le Cestle Fock district before additional field work
has been done by the Sarvey.

Fesnuetfully subitiec,

RIBLIRT T,. FICFOLS

Fielé¢ Geolngist frr Hipgh-Alumina Cl.y

U. S. Geclogical Suivey

Cottage Grove, Jrafoua
Jetober 20, 194¢
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COWLITZ HIGH - ALUMINA CLAY DEPOSIT
GRADE OF ORE |

<Il:1 = Overburden to ore ratio
>1:1<2:1- Overburden to ore ratio
Grade - Available Al,0; and Ffe,0,




